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EXPERIMENTAL INVESTIGATIONS OF AN 0.0405 SCALE 
SPACE SHUTTLE CONFIGURATION 3 ORBITER TO 


DETERMINE SUBSONIC STABILITY CHARACTERISTICS (OA21A/0A21B) 


By 


B. W. Cameron and A. J. Ritschel 
Rockwell International 


ABSTRACT 


Experimental aerodynamic investigations were conducted in the NAAL 
Low Speed Wind Tunnel from May 21 through June 4 and from June 18 through 
June 25, 1973 on a 0.0405 scale -139B model Space Shuttle Vehicle (ssv) 
orbiter. The purpose of the test was to investigate the longitudinal and 
lateral-directional subsonic aerodynamic characteristics of the Rockwell 
International proposed PRR Space Shuttle Orbiter. Emphasis was placed on 
component buildup effects, elevon, rudder, body flaps, rudder flare « “fec- 
tiveness, and canard and speed brake development. | 


Angles of attack from -4° to 24° and angles of sideslip of -10° to 
10° were tested. Static pressures were recorded on the base. 


The aerodynamic force balance results are presented in plotted and 
tabular form. 


DMS-DR-2053 will be published in two volumes. Data for NASA Series 
No, OA21A will be published as volume I and OA21B as volume II. 
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INDEX OF DATA FIGURES (CONCLUDED) 


COEFFICIENTS SCHEDULE: 


A) 


E) 


C) 


D). 


F) 


G) 


CL, L/DF, CAF, CAB, CN, XCP/L, CIM vs. ALPHA 


CL vs. CDF, CL vs. CIM 
DCL/DE, DCLMDE vs. ALPHA 

CYN, CBL, CY vs. BETA 

DCYNDB, DCBLDB, DCY/DB vs. ALPHA 
CYN, CBL, CY vs. ALPHA 

DCYNDA, DCBLDA, DCY/DA vs. ALPHA 


DCYNDR, DCBLDR, DCY/DR vs. ALPHA 
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NOMENCLATURE ‘ 
General " 
SADSAC 
SYMBOL SYMBOL DEFINITION 4 
a speed of sound; m/sec, ft/sec s 
Cp CP pressure coefficient; (p, - De)/a : 
M MACH Mech number; V/a i 
pressure; N/m, psf 3 
d 
q Q( NSM ) dynamic pressure; 1/2ev", N/m°, psf i 
Q( PSF ) : 
RN/L RN/L unit Reynolds number; per m, per ft 
be Vv velocity; m/sec, ft/sec 
_ a ALPHA angle of attack, degrees ; 
ie B BETA angle of sideslip, degrees 
by” bs wy PSI angle of yaw, degrees : 
+ sae ) PHI angle of roll, degrees 3 
“Wed p mass density; kg/m, slugs/ft3 : 
i Reference & ©.G. Definitions 4 
Ab base area; me, ft j 
e 
th 
b BREF wing span or reference span; m, ft . 
CoG center of gravity 4 
hoor LREF reference length or wing mean ‘ 
Cc aerodynamic chord; m, ft 
S SREF wing srea or reference area; n°, £t- 
MRP moment reference point 
XMRP moment reference point on X exis P 
YMRP moment reference point on Y axis 
ZMRP moment reference point on Z axis 
SUBSCRIPTS 
b base : 
1 local 7 
S static conditions : 
t total conditions : 
free streem : 
BC balance chamber | 


weight tare 
Sony tion at station No 1,2,---5, respectively 
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CE 
L/D 


L/Dp 


CAB 


CAF 


CIM 


CBL 


CL 
Co 
CDB 
CDF 
CY 


CLM 


CLN 
CSL 


L/D 


L/DF 


NOMENCLATURE (Continued ) 


Body-Axis System 


DEFINITION 


nornal-force coefficient; norma, Sores 
| 


axial-force coefficient; axial forse 
q 


side-force coefficient; site Zoree 
q 


base-force coefficient; pase force 
q 
-Ay(Pp - Poo)/aS 


forebody axial for-e coefficient, C, - Cay, 


pitching-moment coefficient; pitching moment 
ce 


yawing-moment coefficient; vexing moment 
q 


rolling-moment coefficient; nome ne mons moment 
. «i 


Stabllity-Axdis System 

lift coefficient; lift 
qs 

drag coefficient; arcs 
Q 


base-drag coefficient; wast ene 


forebody drag coefficient; Cy - Ch, 


side-force coefficient; Side force 
F 


pitching-moment coefficient; Pitching moment 
Sf pEP 


yawing-moment coefficient; vena momen} 


rolling-moment coefficient; Sen moment 


lift-to-drag ratio; C,/Cp 


lift to forebody drag ratio; Cy/Cp, 
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Cng 


Che 


CY Se 
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SADSAC 
SYMBOL 


pcy/DB 


DCYNDB 


DCBLDB 


DcY/DA 


DCYNDA 


DCBLDA 


DCY/DR 
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NOMENCLATUR.? (CONTINUED ) 
ADDITIONS TO NOMENCLATURE 


DEFINITION 


side force coefficient derivative with respect to 
beta. Algebraic difference of the side force coef- 
ficient of two runs divided by the algebraic dif- 
ference of the side slip angle of the runs; per 
degree. 


yawing moment coefficient derivative with respect 
to beta. Algebraic difference of the yawing moment 
coefficient of two runs divided by the algebraic 
difference of the side slip angle of the runs; 
body axis system; per degree. 


rolling moment coefficient derivative with respect 
to beta. Algebraic difference of the rolling moment 
coefficient of two runs divided by the algebraic 
difference of the side slip angle of the runs; body 
axis system; per degree. 


side force coefficient derivative with respect to 
total aileron deflection. Algebraic difference of 
the side force coefficients of two runs divided by 
deflection angle of the runs; per degree. 


yawing moment coefficient derivative with respect 
to total aileron deflection. Algebraic difference 


of the yawing moment coefficient of two runs divided 


by the algebraic difference of the total aileron 
deflection angle of the runs; body axis system; per 
degree. 


rolling moment coefficient derivative with respect 
to total aileron deflection. Algebraic difference 
of the rolling moment coefficient of two runs 
divided by the algebraic difference of the total 
aileron deflection angle of the runs; bofy axis 
system; per degree. 


side force coefficient derivative with respect to 
rudder deflection. Algebraic difference of the side 
force coefficient of two runs divided by the alge- 
braic difference of the rudder deflection angle 

of the runs; body axis system; per degree. 
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SYMBOL 


r 


Lor 


XCP/2 


sb 


SADSAC 
“YMBOL 


DCYNDR 


DCBLDR 


DCLMDE 


DCL/DE 


XCP/L 

ELEVON 
AILRON 
CANARD 


SPDBRK 








NOMENCLATURE (Continued ) 


DEFINITION 


yawing moment coefficient derivative with respect 
to rudder deflection. Algebraic difference of the 
yawing moment coefficient of two runs divided by 
the algebraic difference of the rudder deflection 
angle of the runs; body axis system; per degree. 


rolling moment coefficient derivative with respect 
to rudder deflection. Algebraic difference of the 

rolling moment coefficient of two runs divided by 

the algebraic difference of the rudder deflection 

angle of the runs; body axis system; per degree. 


pitching moment coefficient derivative with respect 
to elevon deflection. Algebraic difference of the 
pitching moment coefficient of two runs divided by 
the algebraic difference of the elevon deflection 
angles of the runs; per degree. 


lift coefficient derivative with respect to elevon 
deflection. Algebraic difference of the lift force 
coefficients of two runs divided by the algebraic 
difference of the elevon deflection angles of the 
runs; per degree. 


longitudinal center of pressure location; fraction 


of body J.ength. 


elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


aileron, total aileron deflection angle, degrees, 
(left aileron - right aileron)/2. 


canard, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


speedbrake, split rudder deflection angle, left 
split rudder trailing edge left and right split 
rudder trailing edge right, S,¢ = (67, + Spp)/2, 
positive deflection; degrees. 






















SYMBOL 


Spr 


SADSAC 
SYMBOL 


BDFLAP 


RUDDER 


_ DELELE 


MAXELE 


DELAIL 


MAXATL 


DELRUD 


MAXRUD 


DBETA 


VTLINC 


NOMENCLATURE (CONCLUDED) 


DEFINITION 


body flap, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


rudder, surface deflection angle, positive 
deflection trailing edge to the left; degrees. 


algebraic difference of elevon deflection angle 
between two runs; degree. 


maximum elevon deflection angle between two runs; 
degree. 


algebraic difference of aileron deflection angle 
between two runs; degree. 


maximum aileron deflection angle between two 
runs; degrees. 


algebraic difference of rudder deflection angle 
betweel two runs; degree. 


maximum rudder deflection angle between two runs; 
degrees. 


algebraic difference of the angle of sideslip 
between two runs; degrees. 


vertical tail inclination angle, positive when 
trailing edge left; degrees. 
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CONFIGURATIONS INVESTIGATED : ) 


The model for this test was an 0.0405 scale ~- 139B representation of 
the Rockwell International PRR Space Shuttle Orbiter. The basic model is 
of the bended wing-body design utilizing a double delta wing and con- 
structed around an aluminum balance block with a 4.250 inch diameter Dal- 
ance cavity. All large model components, i.e., vody mold lines, wings 
etc., were constructed either of aluminum and/or wood and attached direct- 
ly to the model balance block. The other components, i.e., speed brakes, 
canards, etc., were constructed of aluminum, wood, and/or template steel 
and attached to the fuselage. 


The available model configuration variables were; vertical tail; 
vertical tail rudder and/or rudder flare capability; full span split 
elevons with unswept hingeline; removable canopy, body flap, orbital man- 
uevering system, and wings; and various speed brake and canard combinations. 


The balance support system utilized for this test was the balance 
block sleeved for fit of the 2.5 inch MK IX internal balance and used with 
the NAAL sting support system. 


The various model components tested are listed below. Table II de- 
lineates the configurations these components were tested in while Table III 
lists the pertinent dimensions of each component. 


COMPONENT SYMBOL | DESCRIPTION 
Bi7 «139 Baseline fuselage 
Big -139B Baseline fuselage 
Bo) Same as Big except with an up 
cambered nose 
Cr -139B Baseline canopy 
E93 -139B Baseline elevon used on 
wing W107 
Fs -139 Baseline body flap 
F¢ Same as Fe but with an extendad 


chord on top surface 
Ho thru Hz, Body mounted canards 
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CONFIGURATIONS INVESTIGATED (Concluded). 


COMPONENT SYMBOL 
Hg thru Hy 
Hyo> Hp3. My¢ thru 


Hi8 and Hoy 


Ho3. Hos 
M), 


RE 


Ae 


W107 


Wie 





DESCRIPTION 
Glove mounted canards 


Glove epex mounted canards 


Nose mounted canards 


-139B Baseline orbital manuevering 
system (OMS) 


-~139B Baseline rudder used on 
vertical tail V7 


-139B Baseline all movable centerline 
vertical tail 


~139B Baseline double delta wing, 
S,, = 2690 ft 


Same as W107 except upper surface 
is straight line modified with clay 


Top-wing brake 
Main-gear door brake 
OMS-mounted brake 
Body-flare mounted brake 


Grit strips 
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TEST FACILITY DESCRIPTION 


The Rockwell International (NAAL) Low Speed Wind Tunnel is a con- 
tinuous flow, closed circuit facility with a 7.75 x 11 foot test section 
which is vented to atmospheric pressure. It is capable of speeds up to 
200 miles per hour. Power is supplied by a 1250 horsepower Ha@e lia noanted 
syachroious motor driving 3 19 foot diameter, /-bladed laminated birch 
propeller. Air-speed is controlled by varying the degree of coupling 
between the motor and propeller by means of an electromagnetic clutch. A 
damping screen and honeycomb section in the settling chamber upstream of 
the contraction cone (7.53 to 1) minimizes turbulence in the test section. 

Tests may be conducted using a variety of model mounting systems. 
These include single and double struts, sting support, reflection plane, 
cable suspension, and two-dimensional walls. Sting and strut support 
systems include both pitch and yaw positioning capability. 

The dynamic pressure in the test section is calibrated in terms of 
the difference in static pressure as measured at the 27-fcos and the 
12-foot sections of the contraction cone upstream of the test section. 
These two static pressures are senseu by pliezometer rings in the walls 
of the tunnel, and are connected to a pair of tellows in the "Q-balance”, 


where the difference between the pressures is balanced against an adjust- 


able weight, which is set for the desired tunnel velocity. Any unvalance 





is detected and indicated by a meter on the control console as a feed- 





back to the tunnel operator, who manually controls the tunnel velocity. 





The meter signal, slong with the output of pressure transducers connected 








TEST FACILITY - Continued. 


to the 12-foot and 27-foot piezometer rings, is oelso recorded by the date 
system described below. 

The planar balance, which is located beneath the floor of the test 
section, is used for measuring aerodynamic foyces on the model. It con- 
sists of four flexure-mounted linkage systems which isolate the forces 
acting on a model into three mutually-perpendicular forces, each having 
a moment acting about its axis. The small movement of the model due to 
each force and moment is mechanically amplified by a system of levers, 
detected optically, and counteracted by an electrodynamic coil and mag.uet 
assembly. The coil current required to balance each aerodynamic force 
provides the output signals. The entire planar balance, and therefore 
the force axis system, rctates in yaw with the model, resulting in mea- 
surements in the stability-axis system. 

The electrical output of all instrumentation is recorded on magnetic 
tape by the ASTRODATA Data Acquisition System. This system can accept up 
to 50 channels of analog voltage input data, which is amplified and fil- 
tered as reguired. The 50 channels can be scanned at either of two rates; 
approximately 67 or 134 complete scans per second. Eacn signal is con- 
verted to a l4-bit digital word (including sign) and recorded on T-track 
IBM-compatible tape. The tape is physically carried to the computer room 
on the mezzanine of the wind tunnel building, where the data are reduced 


to the desired form by 8 Data General Nova 820 computer. 








DATA REDUCTION 





Tie serodynamic Torce and moment deta presented were measured by the 


Task Corporation @.5 inch Mex IX strain gage balance. 


The data have bee. 


corrected for model base and balance chamber pressure effects, model 
blockage influen ‘+ on tunnel dynamic pressure, wall interference effects, 
sting ani balance deflections, and model weight tare. 


The corrections to axial force were accomplished in the following 


manner: 

Cha = CA - CAgc % CAy = CAm 

wheres 

Ppa - Ps, Ape 

“Apo — (5 

ands 
C. = - Py 7 Ps = Pp = 1/5 (Poi t+ eo + Pps) 
by ( q S, 
Chin = Model axial force weight tare 


Tne following reference dimensions were used for reducing the aero- 
dynamic data to coefficient form: 


oymbyul 


Ay 


Agc 


am 
e) 


XMRP 


ZMRP 
Lp 

¢( LREF ) 
b( BREF ) 


Definition 


Area of base, ft (with OMS pods) 
(without OMS pods ) 


" ' ‘2 
Area of balance cavity, ft 
Area of wing, £t° 


Center of gravity, rus. sta., in. 
Center of gravity, afv of nose, in. 


Center of gravity, waterplane, in. 
Length orbiter body, tin. 
Wing M&C, in. 


Wing span, in. 


Oe 





Value 
Full Scale Model Scale 


2690.00 


1076.47 
838.47 


400 

1290. 30 
474.81 
936.68 


0.570 
0.428 


0.0985 
hi 41e 


43.597 
33.958 


16.200 
562.257 
19.230 


37.935 
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DATE 35/21-6/4/73 
TEST COND! TIONS 


; REYNOLDS NUMBER DYNAMIC PRESSURE 
MACH KUMBER (per unit length) (pounds/sq. inch) 
fe eG as ane i ee Rel 
0.165 1.15 x 10°/ft hO lbs/ft.* 70 —~ 110°F 
0.260 1.85 x 10°/et {106 1bs/ft.* 70 — 110°F 


TAGNATION TEMPERATURE 
(degrees Fahrenheit) 
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BALANCE UTILIZED: TASK 2.5 INCH DIA. MK IX 












COEFFICIENT 
CAPACITY: ACCURACY: TOLERANCE: 


nf 3000 Ibs, + 25% 
sf 1500 lbs. + .25% 
ap 200 lbs. +t » 25% 





4000 in. lbs. $2 
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DATA SET/RUN NUMBER COLLATION SUMMARY 







MACH NUMBERS 
















PARAMETERS/VALUES 
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MODEL DIMENSIONAL DATA 


MODEL COMPONENT : BODY - B17 






GENERAL DESCRIPTION : Fuselage, Configuration 3, Lightweight orbiter 











Model Seale = .0405 





DRAWING NUMBER _VL70-000139 


DIMENSIONS : 


Length ~ In. 

Max Width - IN. 
Max Depth - IN, 
Fineness Ratio — 


Area — FTC 


Max. Cross—Sectional 


Planform 


Wetted 


FULL SCALE 


1290.3 
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TABLE III. (Continued) 
MODEL DIMENSIONAL DATA 


MODEL COMPONENT : BODY - 19 





GENERAL DESCRIPTION : Fuselage, Configuration 3 per Rockwell Lines 


VL70~—000139B. 


NOTE: Identical to B,7 except forebody. 
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Model Scale = .O405 





DRAWING NUMBER . __V70-0001398 


DIMENSIONS : 


Length - IN. 
Max Width - IN. 
Max Depth - IN. 


Fineness Ratio 


Area - FT@ 
Max. Cross—Sectional 
Planform 


Wetted 
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TABLE III. (CONTINUED ) 


MODEL COMPONENT: BODY - 321 





GENERAL DESCRIPTION: Fuselage, Configuration 3, Rockwell Lines per 





"Alternzte cambered foretodyv for VL70-0001398" 





NOTE: 821 identical to B19, except forebody. 





Model Scale = .0405 
Altn. cambered forebody 
DRAWING NUMBER: for VL70-000139B 
DIMENSIONS: FULL-SCALE MODEL SCALE 


Length - IN. 2290. 52.25 715 
Max. Width - IN. 267.6 10.8370 
Max. Depth - IN. 9.90225, 


Fineness Ratio 5 4.82175 
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Area - FT? | 
Max. Cross-Sectional | 386.67 O-©€3423 


Pianform 
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TABLE III. (CONTINUED ) 


MODEL COMPONENTS3 Canopy - C7 : 


3 . : 4 





GENERAL DESCRIPTION: _ Conyiguration 3 per Rockwell Lines VL70-000139 3 











Model Scale = 0405 











DRAWING NUMBER - _YL70-000139 


DIMENSION: _ | FULL SCALE | MODEL SCALE 


Length (Xo = 433 to Xq = 670) - in. FS 237 9.59850 
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TABLE III. (CONTINUED ) 
MODEL COMPONENT: ELEVON - B23 


GENERAL DESCRIPTION: Configuration 3 per W107 Rockwell Lines 


VL70-0001393, deta for (1) of (2) sides 
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DRAWING NUMBER: VL70-0001398 
DIMENSIONS: FULL-SCALE | -—- MODEL SCALE : 
. | | 
. Area - FT2 205.52 0.33710 
bo Span (equivalent) ~ IN. 353.34 14 Boz 
‘. Inb'd equivalent chord 114.78 44859 
Outb'd equivalent chord 55.00 2.22750 
Ratio movable surface chord/ 
total surface chord 
At Inb'd equiv. chord 208 .208 
At Outb‘'d equiv. chord | 4,00 400 | 
Sweep Back Angles, degrees 7 "3 
aE) Leading Edge | "9,00 * 8.00 
Fd -°” Tatling Edge oak 280. 2h 
es Hingeline 0.CO 0.00 
E Area Moment (Normal to hinge line)- FT 1548.07 0.10284 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: a  _ —______ 


GENERAL DESCRIPTION: 3 Configuration per Rockwell Lines VL70-000139 





ES 5 Cane 





Scale Model = .0405 




















DRAWING NUMBER ____VL70-000139 
DIMENSION: | . FULL SCALE | MODEL SCALE 
length-in 8i,.70 3.43035 
Max Width - in 267.6 1D. $3180: 
Mox Depth 
Fineness Ratio 
Arec - Ft2 
Max Cross-Sectional = 
Planform 140.00 ©. 22963 
Wetted 
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TABLE III, (CONTINUED) 


MODEL COMPONENT: __ Body Flap - F¢ 7 








GENERAL DESCRIPTION: Body Flap for configuration 3, 


er lines VL7/70-000139B 
NOTE: Flap adjustable from -32.5° to +13.75" | 


MODEL SCALE = .0405 


DRAWING NUMBER 


DIMENSION: _ | FULL SCALE | MODEL SCALE 


Lengthn. in. . 107.0 4.33450 
Mox Widtha,in. 267.6 10. & 3780 


Max Depth 





Fineness Ratio 


Areory Ft? 


Max Cross-Sectional 








Planform 174.55 ©. 2HO3O0O 








Wetted 
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TABLE III. (CONTINUED) 





MODEL COMPONENT: _ Trimmer - H2 7” 
z GENERAL DESCRIPTION: “Trimmer used on modificd configuration 3 vehicle 7 
K well L: VL270-060139B ) ; bedy mount Sh a : 
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: DRAWING NUMBER _SS-A00029 





DIMENSION: FULL SCALE L SCALE 
EXPOSED DATA (one side) 




















Area ~ft* 13 6,02\ 
Span ~in. 43. 878 l. 777 
Aspect Ratio 2.06 2.06 


Taper Ratio oO re) 








Dihedrel Angle ~deg. © Oo 








Incidence Angle ~deg. ©,10,20 
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Sweep Back Angle ~deg. 60 GO 








Chords ~in. 
Root 85.326 3456 
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MAC 56.884 2.304 


Apex Location ~in., 
Xx 470 19.035 
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TABLE IIT{. (CONTINUED) 


MODEL COMPONENT: Trimmer - H3 





GENERAL DESCRIPTION: ‘Teimmer Used Oh modifies configuration 2 ») * 
vehicle Reckuel| Loney ULTO-coociZ39R bod mount 





MODEL SCALE = .2405 

DRAWING NUMBER SS -A06O029 

DIMENSION: FULL SCALE MODEL SCALE 
EXPOSED DATA (one side) 





Area ~ ft7 26 0.042 
Span~in. 62.054 2.513 
Aspect Ratio 2-06 Z-O06 
Teper Ratio Oo O 
Dihedrel Angie ~deg. 2 ____ Oo 
Incidence Angle ~deg. | 0110.20 O,10,20 
Sweep Back angle ~deg. GO @2 
Chords ~ in. 
Root 120.670 4.88) 
| Tip ra) oO 
MAC BO. 447 3,258 
Apex Location ~in. | 
X, 432 12.4 76 
1, 
Zo 410 1p GOS 
Area Centroid Location~in. 
Xo 534 24,62) 
Yo — ene eenerEeetaeee 
Z, 410 jo. GOS ) 
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TABLE III. (CONTINUED) 
MODEL COMPONENT: _ Trimmer - H4 Cae eee 


GENERAL DESCRIPTION: _Trimmer used on modified configuration 3 vehicle 


C Rex ell Liney VULTO-COO1 as t 


ee eee eae 





Seen 





2 ae ee een 





MODEL SCALE = ».0405 oie ae 
DRAWING NUMBER __S3-Alo0o29 
DIMENSION: FULL SCALE MODEL SCALE 


FXPOSED DATA (one side) 


Ares ~ ft 
Span~in. 
Aspect. Ratio 
Taper Ratio 
Dihedrel Angle ~deg. 
Incidence Angle ~deg. 
Sweep Back Angle ~deg. 
Chords ~ in. 

Root 

Tip 

MAC 


Apex Locaticn = in. 


Area Centroid Locavtion~in. 


13 
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46.66) 
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TABLE III, (CONTINUED ) 


MODEL COMPONENT : Trimmer - HS 


rd 


GENERAL DESCRIPTION: | Trimmer used on mod. fied confiquratien 3 vchic 
C Rocko e tf Lines UL76-660)29B) body mount 


weer ee 


MODEL SCALE = .-O405 





DRAWING NUMBER SS- A0CO2Z9 
DIMENSION: FULL SCALE MODEL SCALE 
EXPOSED DATA (one side) 


Ares ~ft2 2& 0.043 
Span~in. GS. 142 2.638 
Aspect Ratio 2-27] 2.27 
Taper Ratio 0.20 0.20 
Dihedrel Angle ~deg. oO fe) 
Incidence Angle ~deg. O,j0,20 0,j;0,20 
Sweep Back Angle ~deg. 45 45 
Chords ~ in. 

Root 95. 788 3.879 

Tip 19, loo 0.776 


MAC 6S. 9&2 2:672 
Apex Location ~in. | 





Xo _ 466 __ 18.823 
YX oak 
Zo 410 16-205 
Area Centroid Location~in. 
Yo cee ae ere ae 
Z, AIO a 16.605 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: ‘Trimmer - HG 
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en am mm mma ate an aia tanner eaten enemies ianeaaeeiaaeaaeiaan nana aaa aaa 


DRAWING NUMBER SS -Ao00OZ 


DIMENSION: SC ‘MODEL SCALE 


EXPOSED DATA (one side) 
Ares ~ ft | 2S 6.041 


: 





Span ~in. | 65.278 2:6 


: 





Aspect Ratio 2.37? 2-37 





Taper Ratio fo) © 








Dinedrel Angle ~deg. ro) fe) 








Incidence Angle ~deg. O fo 








| . ie : Sweep Back Angle ~deg. __ §0 SO 
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sew EF 


ph Root Jo\.554 A 
a Tip ra) o 





at 
yo le 
- teh. . 2. 
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__ 410 16.605 
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TABLE III. (CONTINUED) 


MODEL COMFONENT: _ Trimmer - H’7?7 


GENERAL DESCRIPTION: — Trimmer used On modified conf guretien 3 uchicle 
C Rockwell Lines VL70- 00 0139B) , bedy mount 


nm er NE ASP CCE ICS ASRS A SEI I CE AE AE 


MODEL SCAJE = _.0405 
DRAWING NUMBER SS-AQ0029 
DIMENSION: } FULL SCALE MODEL SCALE 


EXPOSED DATA (one side) 
























































Area ~ ft SO 0.082 
Span ~in. _92- 317 3.739 
Aspect Ratic zZ- 37 2.3? 
Taper Ratio © Oo. 
Dihedrel Angle ~deg. oO — 
Incidence Angle ~deg. oO ) 
Sweep Back Angle ~deg. ks) So 
Chords ~in. 

Root 42.6) 5.81 6 

Tip | © 3 IO 

MAC 95-146 3.872 
Apex Location ~in. 

Xo 430 __ nl 41S 

X, 

Zo 4) 16.405 

Area Centroid Locat.ion~ in. 

Xo es 

Yo es 

Z, ae. (> 1b. 60S 
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TABLE III. (CONTINUED) 
MODEL COMPONENT : 


Trimmer - HS 


GENERAL DESCRIPTION: 





CRockwell Lines UsL70O-COOI1Z39B mid-qlove meux 











MODEL SCALE = 0405 


DRAWING NUMBER SS-ACCG2Z9 





SION: 
EXPOSED DATA (one side) 
Area ~ £t~ 


Span ~in. 








MODEL SCALE 


0.02 


1.750 





a fn 


4 % zs — 

te - .- ei ag ass . 4 
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Aspect Ratio 2.25 2.25 


Taper Ratio 3 re) o 














Dihedrel Angle ~deg. oO vo) 


Incidence Angle ~deg. 0,52 o.S0 








Sweep Back Angle ~deg. AI 49 








Chords ~ in. 
Root 84,0275 2.903 


Tip oO © 








MAC 56.017 2.26 
Apex Location ~in. 
X, 620 2S,110 


en 








Zo 307.5 .454 
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Area Cem roid Lovation~ in. 
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TABLE III. (CONTINUED ) 


MOUEL COMPONENT : Trimmer - H 9 | 


GENERAL DESCRIPTION: Tri mmecs used on mods tics Configuration auehicle 


CRockwell Lines vt7G-0¢ mid-alove mou 


ee TNE 


MODEL SCALE = 0404 

DRAWING WMGER __SS-Acoo29 

DIMENSION: FULL SCALE | MODEL SCALE 
EXPOSED DATA (one side) 


Area ~ft< 26 0.043 

















Span ~in. . @). 778 ___ 4: $o2 
Aspect Ratio 2.04 2.04 








Taper Ratio oO © 








Dihedrel Angle ~deg. o oO 








Incidence Angle ~deg. 0,50 ©.59 
Sweep Back Angle ~ deg » = 





Chords ~ if. 


Root 120.123 4 B43” 
Tip oO oO 


MAC 80.08 3.243 
Apex Location ~in. 








: 


X, £00 24,300 








Zo 308.5 12.494 


Xo 670 27,133 
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GENERAL DESCRIPTION: _ “Wr: 


ie Rockwell bines uL70-CocI3 9B 
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TABLE III. (CONTINUED) 


Mid - 


MODEL COMPONENT: _ Trimmer -HJO 0 





rer re a eS SSS TCC 









































MODEL SCALE = 0405 | 
DRAWING NUMBER SS-A00029 
DIMENSION: FULL SCALE MODEL SCALE 
EXPOSED DATA (one side) 
Area ~ft2 6.5 0.011 
Span ~ in. 21.456 Oe 867 
Aspect Ratio ©.984 0.984 
Taper Ratio oO o 
Dihedrel Angle ~deg. oO oO 
Incidence Angle ~deg. 0.59 0.56 
Sweep Back Angle ~deg. 64 _ 64 
Chords ~ in. 
Root #7. 248 3.$33 
Tip oO __._ © 
MAC 58.165 2.356 
Apex Location ~in. 
Xo 620 28.110 
YN 
Zo 307.5 (2.4SF 
Area Centroid Location~ in. 
—X& 670 27.135 
To ee 
do 2307S... 12 -4SF_ 
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TABLE III, (CONTINUED) 


MODEL COMPONENT: Trimmer - HII 


GENERAL DESCRIPTION: Trimmer used on mod: fied conf guration 3 
vehicle C Rock we II Lines Ui70 0001398 ) 1 mid -glove mount 


<= 





SS -fooco2z29 


DRAWING NUMBER 
DIMENSION: 
EXPOSED DATA (one side) 
Ares ~ ft 
Span ~in. 
Aspect. Ratic 
Taper Ratio 
Dihedrel Angle ~deg. 
Incidence Angle ~deg. 
Sweep Back Angle ~deg. 
Chords «in. 
Root 
Tip 
MAC 


Apex Locat.ion ~ in. 


Area Centroid Location~in. 
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TABLE III. (CONTINUED) 
MODEL COMPONENT: _ Trimmer - H!2 
GENERAL DESCRIPTION: Trin ‘Ged conf gurat: vehicl 
( Rock Lines UL70-00013 love apex mount 
erst ak ees a ee a eae es 
MODEL SCALZ 2.50905 on ee 
DRAWING NUMBER 3S -flooo29 


DIMENSION: 
EXPOSED DATA (one side) 
Area ~ft2 
Span ~in. 
Aspect Ratio 
Taper Ratio 
Dihedrel Angle ~deg. 
Incidence Angle ~deg. 
Sweep Back Angle ~deg. 
Chords ~ in. 
Root 
Tip 
MAC 
Apex Location ~in. 


Xo 


to 


rea Centroid Location~ in. 
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TABLE III. (CONTINUED ) 


MODEL COMPONENT: _ Trimmer - H_!3 


GENERAL DESCRIPTION: Trimmer used on modified Configuration 3 veh cle 


~~ 





CRekwell Lines VL70-coO139B 


MODEL SCALE = .040°S 


love - ape 
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DRAWING NUMBER 


SS-focoo2g9 


DIMENSION: 


EXPOSED DATA (one side) 





Area~ft? - 
Span ~in. 
Aspect Ratio 
Taper Ratio 
Dihedrel Angle ~deg. 
Incidence Angle ~deg. 
Sweep Back Angle ~deg. 
Chords ~ in. 

Root 

Tip 


MAC 


Apex Location ~in. 


Area Centroid Location~in, 


FULL SCALE 


eS 





13.572 


2.1 
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TABLE III. (CONTINUED ) 


MODEL COMPONENT: Trimmer - H)4 





GENERAL DESCRIPTION: “Irimme 





( Rockwe|| ines V190 -CLO B98 \ ) body mount 





MODEL SCALE zw (Od os 


DRAWING NUMBER SS -AD0029 


DIMENSION: 
EXPOSED DATA (one side) 
Ares ~ ft 
Span ~din. 
Aspect Ratio 
Taper Ratio 
Dihedrel Angle ~deg. 
Incidence Angle ~deg. 
Sweep Back Angle ~deg. 
°-ords ~in. 
Root 
Tip 
MAC 
Apex Location ~in. 
X, 


Xy 


Zo 
Area Cantroid Location~ in. 


FULL SCALE 
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MODEL COMPONENT: 


GENERAL DESCRIPTION: _ “Ir. 


ee eee - 





MODEL SCALE = 04°05 
DRAWING NUMBER 
DIMENSION: 
EXPOSED DATA (one side) 
Area ~ ft 
Span ~in. 
Aspect Ratio 
Taper Ratio 
Dihedral Angle ~deg. 
Incidence Angle ~deg. 
Sweep Beck Angle ~deg. 
Chords ~ in. 
Root 
Tip 
MAC 


Apex Location ~in. 


Area Centroid Location~in. 


SS -A00029 


FULL SCALE 
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TABLE III. (CONTINUED) 


MODEL COMPONENT : 


GENERAL DESCRIPTION: 


__Trimmer - HI@ 





( Rockwell Lines 0170-00013 9B ) 





eae aieesnen ten tiemamatnetiattntnatientnetie Reese acacaiacaacaiaasaaaaaaas 


MODEL SCALE 20405 OTRAS, Se 


DRAWI?3 NUMBER — SS-AOCO29 
IMENSION: 


EXPOSED DA'’A (one side) 





Ares ~ ft 
Span ~in. 
Aspect Ratio 
Taper Ratio 
Dihedrel Angle ~deg. 
Incidence Angle~deg. 
Sweep Back Angle ~deg. 
Chords ~ in. 

Root 

Tip 

MAC 


Apex Location ~in. 


Area Centroid Location~ in. 
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FULL SCALE 
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TABLE III. (CONTINUED) 
MODEL COMPONENT : Trimmer - H 1? 


GENERAL DESCRIPTION: 


C Rockwei| Lines VL20-c 00129 B) ve at 








MODEL SCALE = .04-05 
DRAWING NUMBER SS-AO0029 














DIMENSION: FULL SCALE MODEL SCALE 
EXPOSED DATA (one side) 

Area ~£t2 168-5 0,276 
Span ~in. 9.929 6-477 
Aspect Ratio 2.11 ae. ee 
Te per Ratio © o) 
Dihedral Angle ~deg. oO Gas ee. 
Incidence Angle ~deg. 0,506 _ oO: $9 
Sweep Back Angle ~deg. _ 45 eas ce 
Chords ~in. 

Root 286 1883 

Tip 

MAC 190.667 2222 
Apex Location ~in. | 

Xo SV 20.250 

Y, 

Zo 3\2.3 __ 12-648 


Area Centroid Location--in, 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: _ Trimmer - HI& 











( GENERAL DESCRIPTION: _Trj mums 


C Rockwell Lines YL70-0001398 ) alave oDpex mount 


A 


MODEL SCALE = -0405 


Ne oN nee TT TN CLL EL 


DRAWING NUMBER __S3-AQCO29 
DIMENSION: FULL SCALE MODEL SCALE 





EXPOSED DATA (one side) 





Area ~ ft | 54.0 _ ©. O88 
, Span ~in. 54.307 2.199 
Aspect Ratio 0.75 _ 0.75 





Taper Ratio 








f 


Dinedrel Angle ~deg. “s 








Incidence Angle ~deg. 0,50 © .S9 
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Sweep Back Angle ~deg. 68 





Chords ~ in. 
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Root 284.6015 11.527 
Tip “) oO 
MAC 189.743 7,6 











Apex Location ~in. 
Xo Soo 20.250 
Xo 
Zo 12.3 12.6 








Area Centroid Location~in. 
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TABLE III. (CONTINUED) 
MODEL COMPONENT : Trimmer -~ H23 


GENERAL DESCRIPTION: “Trimme ed On Lied Confcauretion 3 Vehicle 


>| Line y 10-0 0013 9B) » ROSE moun! : 


MODEL SCALE = -040%S 





DRAWING NUMBER _  SS-Acoo2z9 


DIMENSION: FULL SCALE MODEL SCALE 
EXPOSED DATA (one side) 


Area ~ft2 | Z| 0.6034 
Span ~in. 65.550 2.655 
Aspect Ratio 2-84 2.84 
Taper Ratio | oO ‘e) 
Dihedrel Angle ~dez. oO a) 
Incidence Angle ~deg. a) © 
Sweep Back Angle ~deg. 3\ 31 
Chords ~in. 

Root 77-295 3113 

Tip 7 2) oO 


MAC 51.530 2.087 
Apex Location ~in. | 


a 279 _ 11.299 
Y ra 
Ze pas oe si NG+69 3.2 
Area Centroid Location~in. 
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TABLE III. (CONTINUED ) 


MODEL COMPONENT: _ Trimmer - H24 = _ 


GENERAL DESCRIPTION: “Trim 


~OO0 B2 


‘(Lied contiau 


ex m 





vehicle 





MODEL, SCALE = » O04 0S 


DRAWING MUMBER __SS~fl00029 


DIMENSION: 
EXPOSED DATA (one side) 
Area ~ ft 
Span ~in. 
Aspect, Ratio 
Taper Ratio 
Dihedral Angle ~deg. 
Incidence Angle ~deg. 
Sweep Back Angle ~deg. 
Chords ~in. 
Root 
Tip 
MAC 
4pex Location ~in. 
Xo 


X% 


bo 
Area Centroid Location~in. 
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FULL SCALE 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H25 
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GENERAL DESCRIPTION: ‘Trimmer used on modified Cont qurat n 3 


Velicle C Rockwell Line 





MODEL SCAIE = . O40S 


70-C00139 





DRAWING NUMBER SS-Apeo29 


DIMENSION: | 
EXPOSED DATA (one side) 
Area ~ ft 
Span ~in. 
Aspect Ratio 
Taper Ratio 
Dihedrel Angle ~deg. 
Incidence Angle ~deg. 
Sweep Back Angle ~deg. 
Chords ~ in. | 
Root 
Tip 
MAC 


Apex Location ~in. 


Area Centroid Location ~ in. 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: OHS Pod - M, 


’. 





GENERAL DESCRIPTION: Configuretion 3 per Rockwell Lines V1.70-000139 





Eee 


NOTE: Mh identical to M3, except intersection to fuselage. 








DRAWING NUMBER _ _¥L70-900239 


DIMENSION: . FULL SCALE 





Length - IN 
Max Width - IN 
Mex Depth - IN 
Fineness Ratio 
Areo - FI* 
‘Max Cross-Sectional 


346.0 
108.0 
113.0 
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MODEL SCALE 


14.01300 


4.37400: 
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TABLE III. (CONTINUED ) 
" MODEL COMPONENT: RUDDER - he 


ICIS TOUS UNIPUPDI aa 





GENERAL DESCRIPTION: 


NOLG: 





Identical to 8 





exceot notch alone TLE 


Model Scale = 0405 


___ Model Scale = 0405 


DRAWING NUMBER: _'L70-000095 
DIMENSIONS: FULL-SCALE MODEL SCALE 
Area - FT@ "306.38 0.17449 
' Span (equivalent) - IN. : ; 201.0 , 8.14056 
| ° | Inb'd equivalent chord 91.585 3.70919 
‘ | Outb'd equivalent chord , 50.833 2.022515 : 
4 | Ratio movable surface chord/ 7 | | 
7 total surface chord | 
; : At Inb'd equiv. chord | 0. 4,00 0.4,00_. : 
% At Outb'd equiv. chord | 0.400 0.400 7 
ie Sweep Back Angles, degrees a a : 
_ Leading Edge oe 34.83 31,83 . 
‘Tailing Edge ; 86.25 “26.25 | 
Hingel ine ca 34.83 34.83 | 
Area Moment (Normal to hinge line)- Fr? 526.13 0.034 95 | 


Product of Area and Mean Chord 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: VERTICAL ~ V 


GENERAL DESCRIPTION: Centerline vertical tail, doublewedge airfoil with 


6a @. 





me: ° s V5, but with mani tor hous removed. 


4 = Mod). Some a OC aes 


DRAWING NUMBER: VL70-000139 
a4 DIMENSIONS : | FULL -SCALE MODEL SCALE 


TOTAL DATA 


Area (Theo) Ft@ 1,25 .92 

. Planform 

Span (Theo) In ; 

a | | | a ge hia : 

See Rate of Taper : 
ae Taper — "Oo hOly 
oe ak Sweep Back Angles, degrees 
nn Trailing Edge 26. 
Po 3 0.25 Element Line ati 
Ry § Chords: 
Poe 4 Root (Theo) WP 
eee Tip (Theo) WP 


| Beles . B. L. of .25 MAC 
es Fl Airfoil Seccton . | 
Leading Wedge Angle Deg mew d-9 000 
7 : Trailing Wedge Angle Deg edo _ 
oe ‘Leading Edge Radius maces Qe 
- Void Area - Ft 
Bianketed Area ——0..00_.. 
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NOTE: Same as “103. excevt cuff, airfoil and incidence angele. 


° TABLE TII. (CONTINUED) J 
MODEL COMPONENT: NG-W 309 
| GENERA: DESCRIPTION: Configuration 3 per Rociwell Lines VI.70-0001393 | : 
: 





Model Scale = .Oo¢09 





ee ee ee eee aT 


























TEST NO. OWG. KO. VI.70-000139R 
2 DIMENSIONS: FULL=SCALE MODEL SCALE 
TOTAL DATA 2 
rea (Theo.) Ft . 
Plan forin : 2690.00 4.91227 | 
Span (Theo In. 36.68 37. 93554 
Aspect Ratio | 2.265 2.26) 
Rate of Taper 1,177 Py ae 
Taper Ratio 0,200 0,200 ___ 
Dihedral Angle, degrees (@ TE of Elevon) 3,500 3,£00 
Incidence Angle, degrees 0,590. 0.500 
Aerodynamic Twist, degrees | +3000 +3000 
Sweep Back Angles, degrees . 
. Leading Edge 45,000 45 .COO 
Trailing Edge | -10, 94 ~10,24 
0.25 Element Line 35.209. - 35.209 
Chords: . 
Root (Theo) B.P.0.0. 629, 24 27.9422 
Tip, (Theo) 3.P. 137.85 5-SB292 3 
MAC 474.8) 19.22920 
Fus. Sta. of 225 MAC 36,89 40.044 o4 ; 
/W.P. of .25 MAC 299.20 12-NTGC | 
BAL. of 225 MAC 4 122, 3 7. 3/626 
EXPOSED DATA 2. 
rea (Theo) Ft 1752.29 2.8741 : 
Span, (Theo) In. BP108 , 720.68 TONITE? 
Aspect Ratio 2.0! 2.052 
Taper Ratio 0.2451 0.2451 
Chords : 
Root BP108 562.40 22.77720 i 
Tip 1,00 b ° 5.58292 
MAC 2 393.03 15.9177 
Fus. Sta. of .25 MAC 1185.31 0aASO | 
WeP. Of .25 MAC - 300. 20 12 tSBid 
B.L. of 125 MAC 252.7 10. 196 28 - 





Airfoil Section (Rockwell Mod NASA) 
XXXX~64 


e Root b = 0.10 _0.10 | 
Tip be 0.32  _0,22 a 
BS: Data for (1) of (2) Sides oe 
7 Leading Edge Cuff» xy ; | 
} Pianform Area = Ft “~TI8- 335, io : -_ 
1, Leading Edge Intersects Fus M. L. @ Sta 500 20,2500 
, Re. Leading Edge Intersects Wing @ Sta LORI 43,.972)0 ae 
ee i: DEM 387-6 Exp. Date 8/2/73 on 
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TABLE III.‘ (CONTINUED) 


MODEL COMPONENT: WING-W31> 





nan annie 


GENERA: DESCRIPTION: Configuration 3 | 


’ NOTE: Same as “ho? except oper surface is straight line. 


ener Pa 


Model Scale = ,O4%05 
TEST NO. 
DIMENSIONS: 


TOTA" DATA 2 
rea (Iheo.) Ft 
Planform 
Span (Theo in. 
Aspect Ratio 
Rate of Taper 
Taper Ratio = “ 
Dihedrat Angle, degrees (@ TE of Elevon) 
Incidence Angle, degrees , 
Aerodynamic Twist, degrees . 
_ Sweep Back Angles, degrees 
| Leading Edge 
Trailing Edge 
0.25 Element Line 


ords: 
Root Ene B.P.0.0. 
A Theo) B.P. 


C 
Fus. Sta. of .25 MAC 
WLP. of ys) MAC 


B.L. of «25 MAC : 
EXPOSED DATA 2°. 
Area (theo Ft 
_ Span, (Theo) In. BP108 
Aspect Ratio : 
Taper Ratio 
hords 

Root BP108 
Tip 1.00 b 


MAC 
Fus. Sta. of .25 MAC 
WP. of .25 MAC 
B.L..of .25 MAC - 
Airfoil Section (Rockwell Mod NASA) 
_XXXX"64 


Root b # 
Ti - 
Pp = 
on 


Data for (1) of (2) Sides 
Leading Edae Cuff 2 
Planform Area Ft 
Leading Edge Intersects Fus M. L. @ Sta 
Leading Edge Intersects Wing @ Sta 
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eer ree TT ED STITT LI 











OWG. NO. 
FULL-SCALE MODEL SCALE 
2690.00 41227 
9 36.68 37.-93354¢ 
6 22203 
pemes 8 a am PS i aoe 

pene (Pas i¢.9 8 we 0 

45.060. 45.000 
~10. 24 -10. 2. 

220 235209 
689.24 27.514 22 
137.25 5.58292 
TRE 19.22.98 

“U3689  “4b.6 9404 

299,29 12-11 2@O 
182.13 2.37 ¢26 

1752.29 2-8 7419 
720. Ge 29.187 S+ 
2.058 2.058 

anima tet O22o1 

562.140 22.777220 
37. _$- § 829% 
nn 303 ASNT 
ww t83 231 203¢e 

a A Z:15 B19. 

r+) Py ie 1019 e2& 

0.12 _0.12 
Tis. ; ; 3 é a TO 
500 DEAL 

“LOR id “AS17110 


. ie Pad 1 ea 


, tens ARO REEN 8 ani EAI AER. * FR A ae Nat SPATS. seh ag eh ttt et het tht RE SIR 8 RATE ARN HIE PBA ee 
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TABLE III. (CONTINUED) 
MODEL COMPONENT: SPEED BRAKE - 


GENERAL DESCRIPTION: speep BRAKE MOUNTED ON WING UPPER SURFACE OF ) 


AODIE: VEHICLE 3 L70-000139B' 





eal 








MODEL SCALE = .0905 
DIMENSIONS: FULL-SCALE MODEL SCALE — 
TOVAL DATA 


Are 
lantone | NA - NA | 


Wetted 
Span (equivalent) 
Aspect Ratio 
Rate of Taper 
Taper Ratio 








Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 
Sweep Back Angles, degrees 
oe leading Edge 
paaae Trailing Edge 
ow] 0.25 Element Line = 
aoe Chords: 
oan Root (Wing Sta. 0.0) 
| ae Tip, (equivalent) 
Pry MAC 
oe Fus. Sta. of .25 MAC 
in W.P. of .25 MAC 
By B.L. of .25 MAC 
jer Airfoil Section 7 
7 Root 
Kin wn 
an EXPOSED DATA 
ase S 
ee Area 137.6 0.2256 
ae Span, (equivalent) sside 107 4.333 
eG | Aspect Ratio 11 35¢ 1.15@ ; 
Ve ¢ | Hata Ratio J. 1.oO 
ie ords . : 
hgh Root | _107 4,333 : 
bee | Tip 107 4. 333 
Weeas . 
| | Fus. Sta. Of Hingeling 19S 48.398 . T) 
oe 
oe a 
mi NASA-MSP.C-MAF 


i 3 
pret OATES 
ibe ft) ane 








TABLE IIT. (CONTINUED) 


: MODEL COMPONENT: PRED BRAKE - 23 ee 


om GENERAL DESCRIPTION: FLAT PLATE SPEED BRAKE MOUNTED OM LING 
q LOWER SuREACE CAHEAD OF LANDING GEAR) OF MODIFIED ComFiauRA- 


TION 3 WE7IC-COO0139B , 
AODEL SCALE * ,040S5 


DRAWING NUMibik : 





DIMENSIONS: FULL-SCALE MODEL SCALE 
TOTAL DATA 
Area . 
. Plantorm pnw NA ' 
t Wetted 


Span (equivalent) 
Aspect Ratio 
Rate of Taper 
Taper Ratio 
Dihedral Angle, degrees 
Incidence Aiigle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
cant Angle 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 
Root (Wing Sta. 0.0) 
Tip, (equivalent) 
MAC 


ca 

<Quns ieee ae a ee = ~ . 
- pies a ee ee en Tee | Maa, ee? . - 
Fp geet tig SON TS BOA RRS Hee to Ts Tara Fs 2 


Ny SPrig ME! AF 


Oped APR ME ag rine Fe 
- 


Fus. Sta. of .25 MAC 


W.P. of .25 MAC 
_ 2 


B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 
| FXPOSED DATA = 
| Area 62-9 __ 0.103 
: Span, (equivalent) PER SDE —a4q acer ae 
Be Aspect katio 1. SSB —Ts 
b Taper katio ey Pee —— 
Chords ioe i= ee 
‘- Tip | 62 2. S11 
: O Fus. Sta. of Wingeline 1042 42.201 
73 ba 


NASA -MSFC-MAF 





LY ee Ae i tite ed ._— eer - 





TABLE III. (CONTINUED) 


MODEL COMPONENT : SPEED BRAKE - 24 
GENERAL DESCRIPTION:  firay piAtTe Steep BRAKE MountTe 2 CN OMS ) 
pod OF MODIFIED CONFIGURATION 3 VEHICLE , VL70-006139 B 





_MOpEtL  ScAlLeEe = ,04OS 


A SR ST 





DRAWING NUNBLi: : 


DIMENSIONS: FULL -SCALE MODEL SCALE 
TOTAL DATA 
Area 
Planform __NA NA 
Wetted a : 


Span (equivalent) 
Aspect Ratio 
Rate of Taper . aa 
Taper Ratio 
Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 
Sweep Back Angies, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 
Root (Wing Sta. 0.0) 
Tip, (equivalent) 
MAC 


Fus. Sta. of .25 MAC 
W.P. of .25 MAC 7 
B.L. of .25 MAC | 
Airfoil Section — 
Root 
Tip 
EXPOSED DATA caress 


Arbre 2h? O.1S0 | 
Span, (equivalent)/side eee 12 eee 


} 
Aspect Ratio 218 — 2.18 
Taper Ratio : el ZO wel 20 


Chords 
o$o 
io 


Root | LOO 





Tip | 120 


Fus. Sta. of Hingeline 1319 


: 
Y 


Th vd 


NASA-MSFC-MAF 
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TABLE III. (CONCLUDED ) 


MODEL COMPONENT : SPEED BRAKE —- 25 





3 GENERAL DESCRIPTION: FLAT PLATE SPEED ZRAKE MOUNTED OW FUSELAGE 
_SibE OF TRAIL) Bo CONFIGUPATIOC 
a VEHICLE WL7 ©0-000139 B | ee 
ey Mot El SCALE = ~040$ | 
| & DRAWING NUNBEN. naan: 
gq DIMENSIONS: FULL-SCALE - MODEL SCALE 
e TOTAL DATA 
;  -§ Area 
ee Planform NIA _ NA _ 
, && Wetted | | : 
: Span (equivalent) 
Aspect Ratio 
! Rate of Taver 


re Taper Ratio 
3 } Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
ae Toe-In Angle 

ee Cant Angle 

coe | Sweep Back Angles, degrees 
Poe Leading Edge 
| antes - Trailing Edge 

a 0.25 Element Line 
eae, Chords: 

aes | Root (Wing Sta. 0.0) 
eee ee e. Tip, (equivalent) 

MAC 


























Fus. Sta. of .25 MAC 

W.P. of .25 MAC 

B.L. of .25 MAC 
Airfoil Section 

Root 


Tip | } 
EXPOSED DATA _ weanees 


Area j | 
Span, (equivalent) /side 120 . 860 
Aspect Ratio 2.532 2.532 
Taper Ratio 0,029 | 
Chords 

Root 140 
Ttp £ 


| —8h___ 
()- Fus. Sta. of Winge line 1528 
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